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A radiation evaluation was performed on OP27A (Operational Amplifier) to determine the total dose tolerance of
these parts. A brief summary of the test results is provided below. For detailed information, refer to Tables I
through 1V and Figure 1.

The total dose testing was performed using a “Co gamma ray sonree. During the radiation testing, four parts were
irradiated under bias (see Figure 1 for bins configuration), and one part was used as a control sample. The total dose
radiation levels were 2.5, 5, 10, 15, 20, 30 50 and 100 krads®. The dose rate was between 0.15 and 2.94 krads/hour,
depending on the total dose leve! {ses Table 11 for radiation scheduley. After the 100 krad imadiation, parts were

-annealed at 25°C for 168 hours, after which the parts were annealed ar 100°C for 168 hours., After each radiation
exposure and annealing treatment, paris were electrically tested according to the test conditions and the specification
limits* ™ listed in Table II.

All parts passed initial electrical measurements. All parts passed alf electrical tests up to and including the 5 krad
irradiation level. At the 10 krad irradiation tevel, S/N 53 marginally ¢exceeded the maximum specification limit of
40nA for both +ihias and -ibias, with readings of 41 2 and 43.0nA, respectively. At the 15 krad irradiation level, the
same part continued to exceed the maximum specification limit for ibias with 2 maximum reading of 56.4nA. At the
20 krad irradiation level, the same part continued to exceed the maximum specification limit for ibias with a reading
of 72.1nA. Tn addition S/N55 excceded the maximum specification for ibias with a reading of 49.1nA, '

At the 30 krad irradiation level, all parts exceeded the maximum specification limit for ibias with readings ranging
from 45.7nA 20 125.4nA. In addition all parts except S/N55 fell below the minimum specification limit of -25uV
for vio with readings ranging from -32uV to -36.5uV, At the 50 krad irradiation level, all parts contimeed to exceed
the maximum specification for ibias with readings ranging from 92.8nA to 212.9nA, and the same parts continued
1o fall below the minimum specification limit for vio with readings ranging from -42.8uV to -252.3uV. At the 100
irad irradiation level, the same degradation continued in ibias and vio with readings ranging from 3462nA to
806.5nA and -35uV to -320.3uV, respectively. In addition all parts exceeded the maximum specification fimir of -
35nA for iio with readings ranging from 10¢.4nA to 135.9nA. In addition all parts except S/N$5 fall below the
minimumn specification limit of 100dB for psir with readings ranging from 88.4dB to 98.5dB and all parts fell betow
the minimum specification limit of 1.7V for SR with readings ranging from 1.51V to 1.63V.

After annealing for 168 hours at 25°C, all parts continued to exceed the maximum specification limit for ibias and
all parts fell below the minimum specification limit for. SR with readings ranging from 282.8nA to 489.9nA and
from 1.57V to 1.68V, respectively.

Alter annealing for 168 hours at 100°C, no rebound effects wers obsarved.

*The term rads, as used in this document, rﬁE;ns rads{silicon). All radiation levels cited are cumulatjve,
**These are manafacturer’s pre-irradiation data specification limits. No post-irradiation limits were provided by the
manufactarer at the time these tests were performed.
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Table [V provides a summary of the mean and standard deviation values for each parameter afier diflerent
irmadiation exposures and annealing step.

Any further details about this evalbation can be obeained upon request. If you have any questions, please call me at
(301) 731-8954.

ADVISORY ON THE USE OF THIS DOCUMENT

The mformalion contaimed in this document has been developed solely for the
pwrpuse of providing general guridance tn employees of the Goddard Space
Flight Center (GSFC). This document may be distributed outside GSFC only
as a courtesy 1o olher povernment agencies and contractors. Any distribution of
this document, or applicalion or use of the information contained herain, is
expressly conditional upoil, and is subject (o, the following understandings and
limitations:

{a} The information was developed for general guidance only and is subject to
change at any {ime;

(t) The information was developed under unique GSFC labomatary conditions
which may difler substantially kom cutside conditions;

{c) GSFC does nol warrani the accuracy of the information when applied or
0sed under other than unique (FSFC laboratary conditions;,

(d) The information should not be construed as a representation of prodnct
performance by sither GSFC or the manufacturer;

(¢) Neither the United States government nor any person acting on behalf of
the United States povernment assumes any lizbility resulting from the
application aor use of the information.
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TABLE I. Part Information

Creneric Part Number: OP27A
CASSINI/CTRS

Parl Number: M38510/135038GA
CASSINI/CIRS

Control Nunnber: 12098

Charpe Number: EES6096
Manufacturer: Lincar Technology Corp
Lot Date Code: 4109

Quaatity Tesied: 5

Serial Number of

Control Sumples: 51

Serial Numbers of

Radiatien Samples: 52,53 54 55

Patt Futiction: : Operational Amplifier
Parl Technology: CMOS

Package Style: 3 pin can

Test Equipment: A%D

Test Engineer: T. Mondy

* No radiation tolerance/hardness was guaranteed by the manufacturer for this part.
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TABLE II. Radiation Schedule for OF27A

EVENT
i) INITIAL ELECTRICAL MEASUREMENTS

2 2.5 KRAD IRRADIATION (0,147 KRADS/HOUR)
POST-2.5 KRAD ELECTRICAL MEASUREMENT

3) 5 KRAD IRRADIATION (0,147 KRADS/HOUR)
POST-5 KRAD ELECTRICAL MEASUREMENT

4) 10 KRAD IRRADIATION (0.294 KRADS/HOUR)
POST-10 KRAD ELECTRICAL MEASUREMENT

5115 XKRAD IRRADIATION ( 0.294 KRADS/HOUR)
POST-15 KRAD ELECTRICAL MEASUREMENT

6) 20 KRAD [RRADIATION (0.294 KRADS/HOUR)
TOST-20 KRAD ELECTRICAL MEASUREMENT

7} 30 KRAD IRRADIATION (0.588 KRADS/HOUR)
POST-30 KRAD ELECTRICAL MEASUREMENT

8) 50 KRAD IRRADIATION (1.176 KRADS/HOUR)
POST-30 KRAD ELECTRICAL MEASUREMENT

9) 100 KRAD IRRADIATION (2,941 KRADS/HOUR)
POST-100 KRAD ELECTRICAL MEASUREMENT

10) 168-HOUR ANNEALING @25°C

PQST-168 HOUR ANNEAL ELECTRICAL MEASUREMENT

11) 168-HOUR ANNEALING @100°C

POST-168 HOUR ANNEAL ELECTRICAL MEASUREMENT

PARTS WERE IRRADIATED AND ANNEALED UNDER BIAS; SEE FIGURE 1.

4

DATE
01/11/93

01/30/95
01/31/95

01/31/95
02/01/95

02/01/95
02/02/95

02/02/25
02/03/95

02/06/95
02/07/95

02/07/95
02/08/95

02/0%/95
02/69/95

02/09/95
02/10/95

02/10/95
02/17/95

02/17/93
02/24/95
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Table 11I. Electrical Characteristics of OP27A

TEST CONDITIONS: V&= +/- 15V upnless otherwise hoted;

Test temperature 2500

‘__._—.-.—.._..____——.-.--__.___.._

Ese Test name Min Mayr
1 Igd_15v 0.00 ma 5,00 ma
2 Iss_15v -5.00 ma 0.00 ma
3 +Vo_ 600 0.0 v
4 +Vo_2K 11.5 +
5 ~Vo_ 500 =10.0 «
& -Vo_ 2k -11.5 =«
7 vig 250 uvy 25.0 uvy
a +ibiag ~44.00 na 40.00 na
o —ibiaa -40.00 na 40,00 na
10 iio -35.00 na 35.00 pa
11 Avs_2k (V/mv)  1000.0
12 CrT 114.0 dap
13 +psry 100.0 dap
14 -pSYr 10¢.0 db
15 +ios =70.00 ma 0.00 ma
16 ~-ios 0.00 ma 70.00 ma
17 +&R 1.70
13 -8R 1.78 «
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Condition

Rl = 600 ohmg
Rl = 2 EKolms
Rl = 600 ohms
Rl = 2 Kohms

Rl = 2 Hohms
Cho=m +/f— 11v
vdd +5v to +1iBv
Vea ~5v to -18v

0o
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TABLE IV: Summary of Electrical Measurements after
Total Doese Exposures and Annealing for OP27A /1

Tetal Dose Exposors (krnds) Amgesling
Initind ) 235 H 10 15 0 30 59 104 158 hrs 16% hrx
Test Spe¢, Lim 2 [ g e
#  Farameter Unit min ol =
1 [Idd 15y mA|l O .11 0.85
1 |Tas 15v HA[ -5 .12 0.5
1 |+Ve ae ¥ 1D 0a1
4 Vo Ik V| 11,5 D401
5 |-ve 600 ¥l - 0.06
6 [-Vo_ 2k ¥l - 0.07
T |vio . u¥j -2% 7
B |+ibias nA| -0 717
9 l-ibias nA| =40 AL
10 liis LA| =25 Ldg
11 |Avs 2R3 Yimy| 1000 14853
12 enw: dn| 114 11
13 |+perr db] 100 7.06 |
14 |-pser db| 100 4.8 [
15 |+ios mA] -7 05
15 |dos mAl 1 087
17 |+5R ¥i L7T0 1]
18 |-5H ¥| 170 A D1s
Notes:

I/ The mean and standard deviation values were calculated over the four

2/ These are manufacturer's pre-irradiation data sheet specification

3/

remained constant throughout the testing and is not included in this table.

the manufacturer at the time the tests were performed.
After the initial radiation €xposure the mean and standard deviation values for Avs_2k are calculated over only three parts,
because a meaningful value .for S/N 53 could not be obtained.

Radiation-sensitive parameters: vio, +ibias, -ibias, iio, +psrr, -psrr and +SR.

parts irradiated in this testing. The control sample

limits. No post-irradiation limits were provided by




Bias conditions

T&= 160° C

+Vcc = ISVDC h OSVDC
-VW = ‘ISVM + USVDE
RL = 2KQ), 172 W @ +10%
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Figurc 1. Radiation Bias Circuit for OP27A

2 +Vee = w15 0ve,

~Vee 2-15.0vee

K



